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Background	  
	  
	  	  	  	  	  	  Polycyclic	  aroma1c	  hydrocarbons	  (PAHs)	  are	  
produced	  by	  	  the	  incomplete	  combus1on	  of	  
organic	  maNer	  in	  both	  natural	  and	  industrial	  
processes.	  These	  compounds	  are	  hazardous	  
environmental	  contaminants	  that	  can	  
accumulate	  and	  persist	  in	  coastal	  sediments,	  
posing	  a	  chronic	  threat	  to	  resident	  biota.	  
Groundwater	  advec1on	  at	  the	  sediment-­‐surface	  
water	  interface	  is	  an	  important	  biogeochemical	  
mechanism	  controlling	  the	  transport	  and	  
bioavailability	  of	  PAHs	  in	  estuaries,	  so	  
considera1on	  of	  mixing	  dynamics	  and	  
associated	  chemical	  exchange	  is	  cri1cal	  for	  the	  
development	  of	  effec1ve	  remedia1on	  
strategies.	  	  
Objec0ves	  and	  Approach	  
	  
	  	  	  	  	  	  This	  study	  aimed	  to	  evaluate	  the	  efficacy	  of	  
current	  and	  	  largely	  standardized	  sediment	  
remedia1on	  strategies	  with	  respect	  to	  
controlling	  PAH	  transport	  via	  groundwater	  flow.	  
Porewater	  collec1on	  and	  analysis	  was	  
conducted	  at	  representa1ve	  remediated	  and	  
unaltered	  sites	  along	  the	  Elizabeth	  River	  
characterized	  by	  historical	  PAH	  contamina1on.	  	  
Results	  
Conclusions	  
	  
•  Correla1on	  between	  low	  salinity	  and	  higher	  
PAH	  concentra1ons	  indicates	  that	  groundwater	  
is	  a	  cri1cal	  mechanism	  linking	  PAH	  flux	  from	  
source	  to	  the	  water	  column	  
-­‐Cri1cal	  to	  determine	  if	  lower	  concentra1ons	  
at	  higher	  salini1es	  results	  from	  dilu1on	  with	  
saline	  surface	  water	  during	  advec1on	  or	  in	  
part	  due	  to	  ac1ve	  PAH	  removal	  
•  Comparably	  low	  salini1es	  and	  high	  PAH	  
concentra1ons	  at	  both	  sites	  suggest	  that	  
remedia1on	  has	  not	  sufficiently	  mi1gated	  fresh	  
groundwater	  intrusion	  and	  corresponding	  
contaminant	  transport	  
•  Different	  salinity	  profiles	  may	  indicate	  novel	  
mixing	  paNerns	  at	  the	  remediated	  site	  that	  
could	  result	  from	  previous	  efforts	  	  
-­‐e.g.	  diversion	  of	  groundwater	  by	  the	  sheet	  
pile	  wall,	  modified	  flow	  paNerns	  due	  to	  
variable	  porosity	  within	  the	  sediment	  cap	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for future 
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Site remediated via dredging, 
sediment capping and 
installation of sheet pile wall 
•  Porewater	  extracted	  from	  mul1ple	  depths	  at	  single	  
loca1ons	  for	  high	  resolu1on	  profiles	  as	  well	  as	  along	  
transects	  perpendicular	  to	  shoreline	  
	  
•  Salinity	  measurements	  taken	  on	  site	  by	  
refractometer	  
•  KinExA	  Inline	  Sensor	  enables	  rapid	  
quan1fica1on	  of	  dissolved	  contaminants	  at	  
low	  concentra1ons	  in	  small	  sample	  volumes	  
	  
•  Previous	  NIEHS-­‐SRP	  funded	  work	  enabled	  
the	  development	  of	  an1body	  2G8,	  which	  
selects	  for	  a	  wide	  range	  of	  environmentally	  
relevant	  PAH	  compounds	  
	  
•  Measurements	  from	  biosensor	  consistently	  
corroborated	  with	  GC-­‐MS,	  the	  standard	  
method	  for	  PAH	  quan1fca1on	  
Materials	  and	  Methods	  
Figure	  1.	  Representa1ve	  depic1on	  of	  groundwater	  mixing	  paNerns	  in	  permeable	  sediments.	  	  
Salinity	  gradients	  correspond	  to	  the	  theore1cal	  distribu1on	  of	  PAHs	  when	  introduced	  with	  fresh	  
groundwater.	  
High	  PAH	  	  
Figure	  2.	  PAH	  concentra1on	  as	  a	  func1on	  of	  salinity.	  
Data	  includes	  measurements	  for	  all	  loca1ons	  within	  
the	  remediated	  zone	  as	  well	  as	  the	  unaltered	  area.	  	  
•  Porewater	  
analysis	  shows	  
nega1ve	  
correla1on	  
between	  salinity	  
and	  total	  PAH	  
•  Depth	  profiles	  reveal	  freshwater	  
intrusion	  at	  both	  the	  remediated	  and	  
unaltered	  loca1ons,	  but	  different	  
ver1cal	  distribu1ons	  
	  
•  High	  PAH	  concentra1ons	  with	  depth	  
Figure	  3.	  Salinity	  and	  PAH	  concentra1on	  profiles	  at	  single	  loca1ons	  within	  the	  
remediated	  area	  (MP2)	  and	  the	  unaltered	  zone	  (MP5)	  of	  the	  contaminated	  Money	  
Point	  site.	  	  	  
Study	  Site:	  Elizabeth	  River,	  VA	  at	  Money	  Point	  
Groundwater	  sample	  collec1on	  using	  a	  drive	  point	  piezometer	  
An1body-­‐based	  biosensor	  technology	  used	  for	  determina1on	  of	  
porewater	  PAH	  concentra1on	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